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2 Practitioner's Docket No. 498-36 RES PATENT 

c IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

^ natP' September 8, 1999 

2 Assistant Commissioner for Patents o ^ 

^ Washington, D.C. 20231 %^ ' 

REISSUE APPLICATION TRANSMITTAL ^5 S» 

Transmitted herewith is the application for reissue of U.S. f^i^ 

a utility Patent □ Plant Patent □ Design Patent ^ ^ 

No. 5,665,1 1 4 issued on September 9, 1 997 

lnventor(s):Kevin Weadock? David J. Lentz; Richard J. Zdrahala 

Title: Tubular Expanded Polytetraf luoroethylene Implantable Prostheses 

Enclosed are the following: 

1. Specification, claim(s) and drawing(s) (37 C.F.R. § 1.173) 

(a) H 6^ page(s) of specification 

0 2^ page{s) of claims 

B 1- page(s) of abstract 

NOTE: This must include the entire specification and claims of the patent, with the matter to be omitted by 
reissue enclosed in square brackets. Any additions made by the reissue must be underlined, so that 
the old and new spedfica^ons and claims may be readily compared. Claims should not be renumbered. 
The numbering of daims added by reissue should follow the number of the highest numbered patent 
claim. No new matter shall be introduced into the speciftcation, (37 C.F.R § 1.173). 



CERTIFICATION UNDER 37 C.F.R. §1-10* 

(Express Mail label number is mandatory.) 
Express Mail certi^cation is optional) 

\ hereiay certify that this Reissue Appiication Transmittal and the documents referred to as enclosed Jlierein are 
being deposited with the United States Postal Service on this date September 8, 1999 ^n 

envdope as "Express Mail Post Office to Addressee," mailing L^ei Number EE769 9 0 5447US ^ 

addressed to the: Assistant Commissioner for Patents, Washing ton,. D .C. 20231, , / . 

i^ . /U 

{type or print name of person mailing papei) 

Signatunr^f person mailing paper 

WARNING: Cer^ftcate of mailing (first class) or facsimile trarkimission procedures of 37 CS.R, § t8 cannot t>e 
used to obtain a date of mailing or transmission for this correspondence. 

*WARNING: Each paper or fee filed by "Express Mail" must have the number of the "Express Mail" mailing label 
placed thereon prior to mailing. 37 C.F.R. § 1.10(b). 

"Since the filing of correspondence under § 1.10 without the Express Mail maiiing label thereon 
is an oversight that can 6e avoided by the exercise of reasonable care, requests for waiver of this 
requirement will not be granted on petition. " Notice of Oct. 24, 1996, 60 Fed. Reg. 56,439, at 56,442. 
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(b) a 2 sheet(s) of drawing (drawings amended) 

S Formal 
□ Informal 

NOTE: "Amendments which can be made in a reissue drawing, that is, changes from the drawing of the patent 
are restricted." 37 C.F.A § 1.174(b), 



® No Changes in the drawings, upon which the original patent was issued, are to 
be made. Therefore^ in accordance with 37 C.F.R. § 1,1 74(a). please find at- 
tached, in the size required for original drawings: 

[3 a copy of the printed drawings of the patent. 

□ a photoprint of the original drawings. 

□ A letter requesting transfer of the drawings from the original patent file to 
this reissue application is attached. 

2. Declaration and power of attorney 

n pages of declaration and power of attorney 

3. Preliminary amendment 

(check, if applicable) 

□ Attached 

4- Offer to sun-ender the original letters patent in accordance with 37 C.F.R. § 1 178 
is attached. 

[3 Offer to surrender is by the inventor 
H along with assent of assignee, 

□ Offer to sun^ender is by the assignee of the entire interest (and the reissue 
application does not seek to enlarge the claims of the original patent). 

5. Letters patent 

□ Original letters patent are attached. 

□ Declaration that original letters patent lost or inaccessible is attached. 
H A cppy of the original printed patent is attached. 

NOTE: Ihe application may be accepted for examination in the absence of the original patent or the declaration 
but one or the other must be supplied before the case is allowed^ 37 C.F.R, § 1.178. 

NOTB: '^here the original patent grant is not submitted with the reissue application as filed, patentee should 
include a copy of the printed original patent. Presence of a copy of the original patent is useful for the 
calculation of the reissue filing fee and for the verification of other identifying data.' M.P.£,P., § 1416, 
7th ed. 

NOTE: "If a reissue be refused, the original patent will be returned to applicant upon his request." 37 C.F.R. 
§ 1,178. 

(Reissue Application Transmittal [17-11— page 2 of 6) 



6. Petition to proceed without assignee's assent 

□ Attached hereto is a "PETmON TO PROCEED WITH REISSUE APPLICATION 
WITHOUT ASSIGNEE'S ASSENT. 

A. □ The fee payment is authorized in the attached: 

□ -REISSUE APPLICATION TRANSMITTAL" Form 

□ "COMPLETION OF FILING REQUIREMENTS — REISSUE APPLI- 
CATION" Form. 

B. □ Payment is authorized l>elow. 

7. Information Disclosure Statement 

IE Attached 

□ Copies of the IDS cftation(s) is/are attached. 

8. Priority's U.S.C. § 119 

□ Priority of application Application No. 0 / , filed on 

. in is claimed under 35 U.S.C. § 119. 

Country 

□ The certified copy has been filed in prior application Application No. 0 / 
filed on 

9. Basic Filing Fee Calculation (37 C.F.R. § 1.16(h), (i) and 01) 



CLAIMS AS FILED 


Numt>er Filed 




Number Extra 


Rate 


Basic Fee 
(37 C.F.R. 1.16(h)) 
$760.00 


Total 
Claims 

(37 C.F.R. § 1.16{j)) 


18 


- 20 (and also in 
excess of total 
claims in patent) X 


$18.00 




Independent 
Claims 

37 C.F.R. § 1.16(i)) 


2 


- (number of inde- 
pendent claims in 
patent) X 


$78.00 





Filing fee Calculation $ 760, no 

NOTE: Multiple dependent c/a/ms are treated as ordinary daims for fee purposes. 37 C.F.R. § 1. 16$. 
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10. Small Entity Status (if applicable) 

NOTE: A new statement is required for the reissue, even if one has been filed in the original patent 37 C.F.R. 
§ 1.27(af. 

WARNING: "Srnall entity status rnust not t)e established when the person or persons signing the , . .statement 
can unequivocally make the required self-certification.'' M,RE.P. § 509.03, 6th ed., rev. 2, July 
1996 (emphasis added). 

□ A statement that this filing is by a small entity is 
□ attached. 

Filing Fee Calculation (50% of above) $ 

NOTE: If a statement is filed within 2 months of the date of timely payment of a fee, then the excess fee paid 
will be refunded on request. 37 C.F.R. § 1.28(e^. Effective April 7, 1984. 

11. Additional Fee Payments 

□ Payment is being made for "PETITION TO PROCEED WITH REISSUE 
APPLICATION WITHOUT ASSIGNEE" 

(37 C.F.R. § 1.17(h)) $130.00 

12. Total Fees Due 

Filing Fee $ 

Petition fee $ 

Total Fees Due ^ 760.00 

13. Method Of Payment of Fees 

IS Enclosed is a check in the amount of $760 .00 

□ Charge Account No in the amount of $_ 

A duplicate of this request is attached, 

NOTE: Fees should be itemized in such a manner that it is clear for which purpose the fees are paid. 37 C.F.R. 
§ 1.22(b). 
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14. Authorization To Charge Additional Fees 

WARNING: If no fees are to be paid on fih'ng, the following items siiould not be completed, 

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, 
if extra claim charges are authorized, 

3 The Commissioner is hereby authorized to charge the following additional fees 

by this paper and during the entire pendency of this application to Account No. 
0 8-2416 ; 

m 37 C.F.R. § 1.16(a), (f) or (g) (filing fees) 

0 37 C.F.R. § 1.16(b), (c) and (d) (presentation of extra claims) 

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation 
must only be paid or these claims cancelled by amendment prior to the expiration of the time period 
set for response by the PTO in any notice of fee deficiency {37 C.F.F^, § 1. 16(d)), it might be best not 
to authorize the PTO to charge additional claim fees, except possibly when dealing with amendments 
after final action. 

□ 37 C.F.R. § 1.16(e) (surcharge for filing the basic filing fee and/or declaration 
on a date later than the filing date of the application) 

□ 37 C.F.R. § 1.17(a)(1)-(5) (extension fees pursuant to § 1.136(a)). 

□ 37 C.F.R. § 1.17 (application processing fees) 

NOTE: "A written request may be submitted in an application that is an authorization to treat any concurrent 
or future reply, requiring a petition for an extension of time under this paragraph for its timely submission, 
as incorporating a petition for extension of time for the appropriate length of time. An authorization to 
charge all required fees, fees under § 1.17, or all required extension of time fees will be treated as 
a constructive petition for an extension of time in any concurrent or future reply requiring a petition 
for an extension of time under this paragraph for its timely submission. Submission of the fee set forth 
in § 1.17(a) will also be treated as a constnjctive petition for an extension of time in any concurrent 
reply requiring a petition for an extension of time under this paragraph for its timely submission " 37 
C.F.R. § 1.136(a)(3). 

NOTE: "Amounts of twenty-five dollars or less will not be returned unless specifically requested within a 
reasonable time, nor will the payer be notified of such amounts; amounts over twenty-five dollars may 
be returned by check or, if requested, by credit to a deposit account,'' 37 C.F.R, § 1, 26(a), 

□ 37 C.F.R. §1.18 (issue fee at or before mailing of Notice of Allowance, pursuant 
to 37 C.F.R. § 1.311(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the mailing 
of a Notice of Allowance, the issue fee will be automatically charged to </7e deposit account at the time 
of mailing the notice of allowance. 37 C.F.R. § 1.311(b). 

NOTE: See 37 CF.R, § 1,28. 

15. □ Additional Enclosures 
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TUBULAR EXPANDED 
POLYTETRAFLUOROETEYILENE 
IMPIANTABLE PROSTHESES 

FIELD OFTHE INVEOTION ^ 

The present inveation relates to implantable devices made 
from expanded poiytetrafluorocdiylcnc (e-FTFE) having 
improved ability to bind with body tissues* higher resistance 
to suture leakage and enhanced blood tightness. More 
spedficaily, the present invention relates to a sheet or a lo 
tubular in^antable prosthesis, e.g., vascular prostheses or 
stn^cal patches or mesh, having a porous e-PTFE structure, 
whereby said porous structure has a solid insoluble, bio- 
compatible and biodegradable material of natural origin 
present in the pores. 15 

BACKGROUND OF THE E^VENTION 

c-FTFE porous tubes made by stretching and sintering 
have been used as tubular 'prostheses for artificial blood 
vesseJs for a number of years, These poiymfitic tubes have 
certain advantages over conventionni textile prostheses, but 
also have disadvantages of their own. The e-FIFE tube has 
a microporous structure consisting of small oodes intercon- 
QfiCted with many thin ihrila. The diameter of the Sbrils. 
which depend on the processing conditions, can be con- 25 
trolled to a large degree and the resulting 5 exibie structure 
has greater versatility in many aspects fhar^ conventional 
textile grafts. For example* e-FTFE grafts can be used in 
both large diameter, Le, 6 mm or greater 2atifi.ciaL blood 
vessch. as well as in diameters of 5 mm or less. 3Q 

One particular problem, however, wiili expanded PTFE 
tubes, is their tendency to leak blood at sutnre holes and 
often propagate a tear line at the point of entry of the suoare. 
As a result, numerous methods of orienting the node and 
fibril strucaire have been deveioped to prevent tear propa- 35 
gation. These processes are often con^licated and require 
special machinery and/or materials to achieve this end. 

Additionally, expanded FTFE arterial prostheses have 
been reported as suffering firompoor, cellular infiltration and 
collagen deposition of the microporous structure by sur- 40 
rounding tissue. Numerous attempts to achieve in^sroved 
blood compatibility and tissue binding properties have thus 
far fallen short. For example, in a study reported by Guidoin. 
et aL, "Histopathology of Expanded FIFE". Biomaterials 
1993. Volume 14, No. 9, cellular infiltration of the c-PTFE 43 
microporous structure was observed as being mipiTnal Jn an 
attempt lo produce instant endothelial cell monolayers on 
graft surfaces. <7yopreserved cultivated human saphenous 
vein endothelial ceils were cultivated on reinforced PTFE 
prostheses. Prior to seeding of the endotheiial cells on the 50 
prosthesis, the graft surface was precoatcd with human 
fibronectin- This smdy, reported by Kadlec:, eCaL in "Ihviao 
Lining of Fihronectin Coated FIFE Grafts With Cryopre- 
served Saphenous Vein Endotheiial Cells". Thcnac. Cardio- 
vasc. Surgeon 35 (1987) 143-147, reported discouraging S5 
results. More recentiy a study using laminin. collagen type 
J/US. as well as fihronectin as precoating maTm'als prior to 
seeding of endotheiial ceils on e-FTFE grafts was pcrfonned 
by Kaehier. et at, reported in "Prccoariuag Substrate and 
Surface Configuration Determine Adherence and Spreading so 
of Seeded Endodieiiai Cells on Polytetrafluoroethylene 
Grafts", Journal of Vascular Surgery. Volume 9, No. 4 April 
(1989). This smdy reported that cell adherence and cell 
spreading were distinctly superior on. the surfaces which 
were precoated with fibxonectin/type I/IH collagen- 55 

Thus far. e-PTFE substrates still suffer from endothelial 
ceil adherence problems. The present invention is an attempc 
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to address this problem, along with the problem of suture 
hole bieeding. by introducing into the porous wails of the 
e-PIFE prosthesis a solid natural material such as collagen, 
geiaiiii or derivatives of these nutcxials. In additioa to the 

5 aboic advantages, material such as collagen also serves co 
deadeare e-FTFE. Denuclearizatioa removes air pockets 
and therefore reduces the chrombogemcity of the e-FTFE 
smfice. Thus, the present invention sedcs to improve pros- 
tbesB assimilation into the suironnrifng tissue, enhance the 

10 heafiog process as well as provide a more blood-tight 

prostfledc implant. 

Mors recently, materials such as collagen and gelatin have 
beea applied as coatings or as Irzipregnatioas to textile grafts 
to avoid the need for preclotting the textile substrate prior to 

15 imphnfafion. For example. U.S. Pat Nos. 3^2204. 4.842. 
575 and 5,197.977 disclose synthetic vascular grafts of this 
natiae. Addidonaily. the '977 patent includes the use of 
active agents to enhance, healing and graft acceptance once 
impfaiTif rd . in the body. The collagen source used in these 

^ patcas is preferably from bovine sJdn or tendon dispersed in 
an afaeoas solution that is applied to the synthetic textile 
graft by massaging or other pressure to cover the entire 
smf jte area and/or penetrate the pcffous stiucairc. 

^ US. Pat. No. 4,193.13S to Oldta discloses a coinpositc 
stniaute comprising a porous PTFE mbe in which the pores 
of rbt tube arc filled with a water-soluble polymer. The 
watei-solublc polymer is used to farm a hydrophiiic layer 
whicfe imparts an anti-thrombogenic characteristic to the 
e-PTFE tube. Examples of such polymers are 
polyTOi3^cohol, polyethylene oxides, nitrogen-containing 
polyiacrs and avionic polymers such as poiyacrylic add and 
poiynKthacrylic acid. Additionally, hydroxy esters or car- 
boxy esters of cellulose and poiysaccarides arc also das- 
closed. This patent describes the diffusion of the watcr- 
solubic polymer into the pores of the tabc and subsequent 
dryii^ The water-soluble polymer is then subjected to a 
cxoss-lLoking treatment to rcndo: it insoluble in water. Cross- 
h'nkfng treatment such as heat treatment, acctalization. 
^ esterfficitfon or ionizing radiation-induced aross-linldng 
reacticKis are disclosed- The water-soluble materials dis- 
closed in this patent are synthetic in nature. 

SUMMARY OF THE INVENTEON 

43 The prostheses of the present invention include expanded 
PTFE substrates having pores present ia the substrate wail 
structnre i*iicrein said pores contain a solid biocompatible 
maiciiai of natural origin. These biocompatible, biodegrad- 
able matedals arc selcaed from generally extracellular 

50 matrix proteins as will be further described hcrcinbciow. 
Extracellular matrix proteins are known to be involved in 
ccil-to-cell and ccU-co-matrix adhesion mechanisms. The 
pores of tlie present invention arc present in the expanded 
PTFE structure as the intcrsdccs of the node/fibril configu- 

55 radon. As previously mentioned, the pqre size is dependent 
on the processing and stretching parameters used in prepa- 
ration of the tubular substrate. For purposes of this 
invendon, the term "pores** will be used interchangeably 
with other terms sudi as interstices, voids and channels. 

60 The present invendon also concerns a method of making 
die biOTnattiial-containing PTFE prostheses. The mediod 
involves contacting and/or idling die voids of the e-PTFE 
substrate with a fluid containing a soluble biocompatible 
motetial which is capable of solidifying and preferably 

65 cross-linkijjg to fizm an insoluble mar^ai and preferably 
cross-lifliong of the biocon^adble m^fgnni is accomplished 
once it has sufficiently contacted and/or filled the voids. 
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Once the biocois^atible mloiai is solidi£.&d and/or 
cross-linked in the voids of the e-JTFE substrate, it serves 
as a solid Qaturai binding surface ^it^uch tends to promote 
ftsrther endorhfflfai ceil attachimeat aad tissue ingrowth 
which is so oidcal to proper pmschesis acc^tancfi and 5 
healing. As previoosiy noted, prior to the present iavcndoa. 
no sxisting method has resulted ia good endothelial cell 
attachmftnL due to the inert chcmicai nature of the PTFE 
surface which allows the layers of eadotheliai cells to easily 
peel off. The present invention is 3a attempt to overcome iQ 
sudi deficiencies. As impcmndy. the strucaire of the present 
invention assists in the denucleanzation of the e-PTFE ' 
structure. Also, a reduction in sutmc hole bleeding is 
obtained. 

BRIEF DESCRIPnON OF THE DRAWINGS 

FIG. 1 shows a portion of an TTnpiaitTahle e?Epacded FTFE 
member 1. having wails 10 and U oodes 14. abhls 15. voids 
12 and insolubilized biocomoatibie, biodegradable matrrifii 
13. 

HG. 2 shows member 1 of FIG* 1 formed into an 
implantable tubular prosdiesis 20. 

FIG. 3 ^ows member 1 of HG- 1 formed into an 
implantable surreal mesh or patch 30. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

For purposes of this invcntiofl. the term FTFE shall 
include fluorinated ethylene propylene polymers and 30 
perfluoroalko^cytetrafiuoroethyleae, as well as 
poiytcorafluorocthyiene, all of which axe capable of being 
cxrrudcd, stretched and sinrercd to form porous walled 
tabular strucancs e-PTjFE). Also for purposes of the present 
invention, the term mbuiar proihescs siiaii include vascular 35 
prostheses such as grafts* endovascoiar prostheses and other 
tubular prostheses useful as implantable devices for the 
repair, mainrcaance or replacement of conduit vessels in the 
body. The preferred prosietic devices of the present inven- 
aon are those used in the vascular system. While mbes for 40 
vascular use are described as a prcfared embodiment of the 
present iavendon, it is not limited thereto. Sheets and other 
scmcmre which may be used or other purposes such as for 
hernia repair or r^air of the myocardium are also within the 
contemplacion of the present invention* 45 

Those biocompatible, biodegradable materials of the 
present invention are generally extraceilular matrix psctsisi& 
which arc known to be involved in cell-to-ceil and ceil-to- 
marrr'T adhcsion micchanisms. These tnar^'aU are selected 
from the group of extracellular matrix, proteins consisting of 50 
collagen, including collagen I-V, gelatin, vitronectin, 
fibroncctin. laminin. reconstitated basement membrane 
martzces such as those maricctcd under the trademark 
MATRIGEL® by Coilaboradve Biomedical Producfs, Inc. 
of Bedford, Mass. and derivatives and mixtures thereof. Ail 55 
of these extraceiluiar matrix proteins arc capable of being 
introduced into the voids, preferably via aqueous dispersion 
or solution and precipicated out zo fom a solid and OTtion- 
aiiy undergoing cross-Iinkiiig to form body fluid insoluble 
materials. Alternately, the biocompatible, biodegradable 50 
material may be introduced in solid form fluid- 
pressure or other techniques such as prccrossiinking. As 
used herewith the term biodegradable means it will break 
down and/or be absorbed in the body. These biocompaable. 
biodegradable materials preferably substandally Sll the 6S 
voids of the e-PTFE wall and provide a binding substrate of 
natural origin on which sucrounding dssuc can easily attach. 
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Rather than merely coat a portion of the e-FTFE these 
fnaf^ai< are intended to serve as fillers for the voids. 

One of the advantages to using e-FI7E as the material 
&om which tubular prostheses arc made is its namral anti- 
5 thronjbogcnic properties. While the inhtxeat surface chem- 
istry of e-PTFE promoics ancitiironibogcnicity, permanent 
attachment of the ncodma is generally compromised. For 
example, an outer capsule of pctigraft material forms easily 
around the outer smf ace d a PTFE prosthesis, but may be 
10 easily snipped away. T^P^^^iiy- °°^y ^ ^^O' thin inng 
capsule is formed on die iatrahrminal snrface of a e-PTFE 
graft as compared with a conventionai textile graft When 
this happens, embolization may occur if some or all of the 
neotfina* detaches and becomes trapped in small blood 
15 vessels. AdditLonaily, suture holes in PTFE prostheses walls 
generally require compression or topical pressure to accom- 
plish hemostasis. 

It is apparent, therefore, that the prostheses of the present 
invention must reach a balance between the natural anii- 
^ thrombogenic properties of e-PTFE and the properties of 
collagen which may tend to contribute somewhat to thromr 
bosLS formation, while providing a beiKx biood-dghi binding 
surface for tissue ingrowth. 

la piepaiing the prostheses of the present invention, a 
^ solution or dispcnion of the biocompatible, biodcsradafaic 
matPTTfll are separately fanned. The cxtracdluiar matrix 
proteins which arc used in the dispersions/solutions may be 
in die soluble form. These mafniah may be difficult to 
dissolve in water. Collagen is considered insoluble in water, 
as is gelatin at ambient tempcramre. To overcome tiiis 
diflScuity. colkgcn or geiaiifl iruy be preferably farmed at 
acidic pH. i.e. less than 7 and preferably at a pH of about 2 
to about 4. The temperamre range at which rfiesc 
dispersions/solutions are farmed is becween about 4*" C. to 
about 40^ C, and preferably about 30* C. 

T^e I collagen is the preferred collagen used in the 
present invention, although oChcr types are contemplated. 
This molecule is a rod-li3» structure having an approximate 
average length of 300 am and an approximate diameter of 
^ about L4 am. These rods, referred to as tropocoilagea, are 
composed of three alpha chains. Each chain is a left-handed 
helix comprising approximattly LOOO amino adds. The * 
left-handed helix chains are wrapped around one another to 
form a super right-handed hdix. 

It is theorized that under pfaysidogic conditions, collagen 
molecules spontaneously aggregate into units of five mol- 
ecules which dien combine with odier 5 unit aggregates in 
a lateral mode. The larger aggregates then combine with 
5Q similar aggregates in a linear mode, eventually forming a 
collagen fiber. Collagen fibers arc insoluble in physidogic 
fluids because of the covaleac (xoss-iinks diat convert col- 
lagen into a network of its monomelic elements. Collagen 
iibcrs are responsible for die fiinctionai integrity of bone, 
j5 cartilage and sMn. as wdl as rcinfCTcement of the structural 
femcwcrk of the blood vessels and most organs. CoUagen 
is a hydroxy propylene, glycinc-typc protein which can be 
deaamred by a variety ot meAods to form gelatin. 

Another important property of collagen is that it initiates 
. 60 the dotting response when exposed to whole blood. Thus, 
collagen present in the voids of the prosthesis contributes to 
inhibition of prosthesis ieaJtage durmg and immediaieiy 
after imolancation. 

Once Che biocompatibie. biodegradable matcriai is intro- 
' 65 duced into the e-FlTE voids and predpitated out into solid 
form, it is optionally cross-iinked. Cross-linking of the 
material can be accomplished by any convcndonal method 
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so long as it is not disniptive or have a negaiive effect on the 
e-FTFE substrate. For example, in the case of collagen, 
cxoss-linidng can be accoiDpiishcd by exposure to analde* 
hyde vapor then dried to remove excess moisture and 
analdehyde or the collagen may be precrosslinkcd prior to J 
inaoductioa into the voids via a dispersioa. In the case of 
geiacin. cross-linking is effecmaced by gimilar methods. 

In one embodiment, the process of prcpanng the e-PTFE 
prostheses of the present invention indudcs using a force to 
cause the dispersion of biococnpatible Tnarrrifil to penetrate 
the tubular wails of the prostheses, dicrcby contacting die 
intcmodal voids. This can be accomplished, in a number of 
ways, such as by clanging one end of the tubular prosthesis, 
filling the inner lumen with a dispersion of the 
hiocon^atibie. biodegradable material and using pressure to 
cause niigradoa of the dispersion into die interstices of the 
e-FTFE walls. The transhinjinal flow of the dispersion is 
believed to permit sufficient contact between the 
biocoo^jacibk. biodegradable materials and the voids. 
While impregnatioa time depends on the e-FIFE pore size. ^ 
graft length, impregnadon pressure, collagen concendradon 
and other factors, generally it can be accomplished in a short 
period of time, for cxan^ie from less than 1 minute co IQ 
minutes at a prcfarcd tempcrarorc range of 30" C. to 35* C. 
Hiese parameten are not critical however, provided ±c ^ 
voids are substanciaUy filled with the biocomparible. biode-. 
gradabie material The soluble biocompatibie, biodegrad- 
able Tnarwnal may be optionally subjected to crtass-linfeing 
treatment such that it is soUdiked in place. For example, 
cross-linidng by exposure to various aoss-linJring agents ^ 
and methods such as formaidchyde vapor is then preferably 
carried ouc Subsequent to formation of the cross-Iioiccd 
collagciL the prosthesis can diea be rinsed and prepared for 
sterilization by Imown methods. Vacuum drying or heat 
treatment to remove excess moisture and/or cross-linldng 
agents can then be used. The entire process of contacring the 
e-FIFE with the dispersion/solution can be repeated several 
times* if necessary, to adiieve the desired ircrocgnaiion. 

In a preferred embodiment, the e-PTTE surface of the ^ 
prosthesis is chemically modlncd to impart greater hydro- 
philicity thereto. For example, thi< can be accomplished by 
glow discharge plasma treatment or other mr^ns whereby 
hydrophilic moiedes arc attached to or otherwise associated 
with die e-PTFE surface. Such treatment enhances the 
ability of the e-PTFE to imbibe the biocompatible 
dispersion/solution. 

Various pharmacological actives such as antimicrobials, 
antivirals^ antibiotics, growth factors, blood clotting modu- 
lators such as heparin and the like, as well as mixtuses and 
composite layers thccof can be added to the biocompatibie 
dispersion prior to impregnation into the prosthesis. 

In anoth« embodiment of the present invention, die 
collagen or gelatin dispersion can be insoiubilized prior to 
exposure to the prosthesis. This of course makes impregna- 55 
tion of die prosthesis and fiHing of the intcrstidai voids 
somewhat more difficult 

A prefccred method of preparing the prostheses of the 
j^esent invention includes preparing a mixture. Lc. a soiu- 
tion or dispersion of a kiown concentration of 3 60 
biocomparible. biodegradable material scleacd 5:om the 
group consisting of collagen, geiarin. derivatives of 
collagen, derivatives of gelatin and mixtures thereof, haviog 
a pH within a range of from about 2 to about 4 and 



What is claimed is: 

1- An implantable member for use in repair or replace- 
25 mcnt with a body comprisiag an expanded polytdiaduoro- 
ethyiene substrate having a wail stmctore inciuding nodes 
and Shnls with poics present becweea said nodes and said 
fihrils. said pores Slled with a flnil which soiidifies and is 
aosslinissd to form a solid predpicate of a insoluble 
3Q biocQxc^atible. biodegradable mataial of nanxrai origin said 
m?tiffn>i being insoluble at a pH of about 7.4. 

2. An impiancabtc member of claim 1 wherein said 
substrate cocDCJiises an implantable tnboiar prosthesis. 

3. An imoUntabie member of claim 1 wherein said 
substrate comprises an impiantable surgical patch. 

4. An implantable member of claim 1 wherein said 
substrate compiises an implantable mesh. 

5. An impiantable member of claim 1 wherein the 
insoluble biocompatible, biodegradable material substan- 
tiaily fills said pores to render xhc substrate hlood-dghL 

<i. An imolaatabie member of ^^aim i whcrcia the 
biocamipa(ible« biodegradable -rn-^f^^i fjic!ndc% extracellu- 
lar mairix proteins. 

7. An impiantable mcnafacr of f'4a'rn 6 whffcin said 
cxcraceiluiar macdbc protein is sefected &om the group 
consisting of coUagca. inciuding colkgca I-V, gelatin, 
vitronectin, ^hronecdn. Laminin. leconstidited basement 
membrane Tnaft*^'*-? and decLvanves and mixtures thereof. 
S. The prosthesis of ci}^im i whocin the biocompatible, 
<Q biodegradable matenal is cross-linkni 

9. The prosthesis of claim 1 whoein £he biocompaiible. 
, biodegradable maietiai includes a pharmacologicai agcat. 

10, The prosthesis of claim 9 wherein said pharmacologi- 
caily actiye agent is selected from the group consisting of 

J J ancLmionobiais. antivirais. ontibiotLCS. growth factors, blood 
clotting modulators, andvirals and oiuttures thereof. 

IL The tffosthesLs of claim 1 wherein the poiytetrajaiuo- 
roethyiene has been modified to enhance Lts hydropbiUc 
character: 

^ 12. The prosthesis of claim 11 wherein the polytetrafluo- 
roethyieae has been subjected to glow discharge plRSina 
deposition. 
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pi^erably at a pH of about 3 J-3.9. The dispersion should 
have a low ionic sirenstti. aad prepared at teai$)eramres of 
abom C. co about 40' C, and preferably about 30* C to 
about 35* C. The c-FTFE surface is preferably modified by 

5 cajBwciiig hydrophiiidcy wi!h giw discharge plasm depo- 
attoo nrior to cootacdng the prosthesis with the biocompat- 
iUe dispersion- The oibular piosdiesis is then contacted 
under force with the dispersion to allow for impregnadou 
aad transluiniaary 3ow of the dispersion through lie walls 

10 of the prosthesis, thereby substaaiiaUy filling the interstitiai 
voods. The prostheses are then treated with a chemical 
sobatsxsrt, stxch as buffered phospbate at a pH of about 7.4. to 
insolubiiize the biocozspatzble mafrrial in place. Opcioaally. 
subsequent formaldehyde vapor exposure can be used to 

15 cTQss-Iinic the material once deposited in the voids. 

AMtough illustrative embodimenrs of the present inven- 
tioa have been described hcreai. it should be understood thai 
the invendon is not Wmjr^ to those desmbcd, and that 
vadous odier changes or modi£cadons may be made by oue 
^ <Hn<»ri ia the art without departing &om the scope or spirit 
of the invention. 
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ABSTRACT 



Aa iznplantabie prosthesis compdsiiig an cxpanrirH potytet- 
raedxyiene member having pores present in its wail smicture 
whcrcdn said pcrcs contaifi a solid insoluble biocampanble, 
biodegr^lahle mar^^'al of natural adgin. A process of pre- 
paring said prostheses is also disclosed. 
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13- An implantable prosthesis comp risin g a h odv of exp an ded polvtetrafluoroethvlene havinp 
a structure of spaced apart nodes intercon n ected hv fihrils with nores present helween said nodes 
and said fibrils; an d a biodeg rada bl e c om position of natural orip in contained within said p ores 
said biodcRradable composition forming a precipitat e within said pores at selected conditions of 
temperature and pH to form an inso luble substrate site for cellular attachment 

14. An implantable prosthesis of claim 1 w h erein said biodegradable composition includes 
extracellular matrix proteins or g elatins. 

15. An implantable prosthesis of claim 14 wherein said composition is selected from the 
group consisting of collagen, including collagen T. co llagen TT. collagen TIT, collagen TV. collag en 
V, gelatin, vitronectin, fibronectin. laminin. reconstit u ted basement membrane matrices and 
derivatives and mixtures thereof 

16- An implantable prosthesis of claim 1 4 wherein said extracellular matrix protein 
comprises collagen. 

17. An implantable prosthesis of claim 1 4 wherein said chemical solution includes a buffered 
phosphate. 



18- An implantable prosthesis of claim 1 7 wherein said buffered phosphate is maintained at a 
pH of about 7.4. 
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FIG -2 




